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加量为原料质量的 0.1%，晶种添加温度为 11℃，降温速率为 6℃/h，结晶终温为 6℃，养晶时间为 20min，升温
速率为 6～8℃/h，发汗终温为 12℃，发汗时间为 30min。在这些条件下通过单级结晶就可以将纯度为 99.5%的
N-乙烯基吡咯烷酮原料提纯至 99.95%以上，收率大于 74.5%。该方法相对其他分离方法具有较为明显的优势。 
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 Purification of N-vinylpyrrolidone by crystallization 
SU Ao，LI Sifang 
（College of Chemistry and Chemical Engineering，Xiamen University，Xiamen 361005，Fujian，China） 
Abstract：For the polymers of N-vinylpyrrolidone used in food and pharmaceutical fields，a purity of 
the N-vinylpyrrolidone monomer higher than 99.9% is required. However，it is often very difficult to 
meet the requirement by fractional distillation. To solve this problem，a crystallization process was 
applied to purify N-vinylpyrrolidone from industrial grade (99.5%) to pharmaceutical grade (99.9%). 
The effects of crystal seed addition amount，temperature of adding crystal seed，cooling rate，final 
crystallization temperature，crystallization time，heating rate，final sweating temperature，and sweating 
time on the purity and yield of the product were investigated. The appropriate operating conditions 
were obtained as follows: crystal seed addition amount is of 0.1% based on the weight of raw material，
temperature of adding crystal seed of 11℃，cooling rate of 6℃/h，final crystallization temperature of 
6℃，crystallization time of 20 min，heating rate of 6～8℃/h，final sweating temperature of 12℃，
and sweating time of 30min. N-vinylpyrrolidone of industrial grade（99.5%）can be purified through 
single-stage crystallization to a purity more than 99.95% with a yield more than 74.5%. Compared to 



























1  实验部分 
1.1  实验准备 




组分 NVP 和 2-P 的部分物性参数如表 1 所示。 
表 1  N-乙烯基吡咯烷酮和 2-吡咯烷酮的部分物性参数 
试剂 CAS 号 熔点/℃ 沸点/℃ 熔化焓/kJ·mol–1
  N-乙烯基吡咯
烷酮 
88-12-0 13.3 148（13.33 kPa） 15.280 
  2-吡咯烷酮 616-45-5 24.8 245 13.920 
 














1.2  实验步骤 










计算产品收率，用气相色谱法进行分析得出产品   
纯度。 
2  结果与讨论 
2.1  晶种添加量 








终温 6℃，养晶时间 20min，升温速率 8℃/h，发汗




表 2  晶种添加量对产品收率和纯度的影响 
晶种添加量 收率/% 纯度/% 
0.1% 73.81 99.966 
0.2% 70.71 99.941 
0.3% 72.06 99.961 
0.4% 75.22 99.967 
0.5% 73.48 99.959 
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图 2  降温速率对产品收率和纯度的影响 
 
























图 4  养晶时间对产品收率和纯度的影响 
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图 7。随着发汗时间的延长，产品纯度逐渐增大，  
 
图 6  发汗终温对产品收率和纯度的影响 
 






















添加量 0.1%，降温速率 6℃/h，晶种添加温度 11℃，
结晶终温 6℃，养晶时间 20min，升温速率 8℃/h，
发汗终温 12℃，发汗时间 30min，对工业级 NVP




表 3  重现性实验 
编号 收率/% 纯度/% 
1 75.74 99.971 
2 75.50 99.964 
3 74.78 99.958 
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温为 6℃，养晶时间为 20 min，升温速率为 6～8℃
/h，发汗终温为 12℃，发汗时间为 30 min。该工艺
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